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Abstract: The intentional integration of physical activity in elementary school classrooms—including
brief instructional breaks for activity, or integration into lessons—can benefit children’s physical
activity and education outcomes. Teachers are key implementation agents, but despite physical
activity in the classroom being an evidence-informed practice, many teachers do not regularly implement it. The aim of this study was to obtain updated nationally representative prevalence estimates
in United States public elementary schools, regarding four key outcomes: (1) school adoption of
physically active lessons (PA lessons); (2) school adoption of physical-activity breaks (PA breaks);
(3) penetration in the classroom, defined as ≥50% of teachers using PA breaks; and (4) dose, defined
as an average of at least 50 min per week of PA breaks. We examined variations in outcomes by school
demographic characteristics, and by three factors hypothesized to be implementation facilitators
(administrative support, financial resources, and presence of a wellness champion at the school). In
the 2019–20 school year, surveys were distributed to a nationally representative sample of 1010 public
elementary schools in the US; responses were obtained from 559 (55.3%). The weighted prevalence
of schools reporting adoption of PA lessons was 77.9% (95% CI = 73.9% to 81.9%), and adoption of
PA breaks was nearly universal at 91.2% (95% CI = 88.4% to 94.1%). Few demographic differences
emerged, although adoption of PA lessons was less prevalent at higher-poverty schools (73.9%)
and medium-poverty schools (77.0%) as compared to schools with lower poverty levels (87.1%;
p < 0.01). Across all four outcomes, associations emerged with facilitators in multivariable logistic
regression models. The prevalence of adoption of PA lessons, adoption of PA breaks, and dose of PA
breaks were all significantly higher at schools where administrative encouragement occurred more
frequently. Financial support was associated with implementation outcomes, including adoption
of PA lessons, and penetration and dose of PA breaks. Presence of a champion was associated with
higher prevalence of reporting adoption of PA lessons. School leaders can play a crucial role in
supporting teachers’ implementation of PA breaks and lessons in the classroom, through providing
financial resources, encouragement, and supporting champions. Effective school-leadership practices
have the potential to positively impact students at a large-scale population level by supporting
implementation of PA lessons and breaks.
Keywords: physical activity; implementation; elementary school; facilitators; movement integration
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1. Introduction
Despite overwhelming evidence about the benefits of regular physical activity [1], most
children worldwide do not meet guidelines [2]. Schools are a crucial setting for ensuring
adequate opportunities for physical activity, and health-promoting school environments
can benefit many students [3,4]. One approach to increasing activity during the school day—
particularly at the elementary school level—is through “movement integration”, which
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has been defined as “infusing physical activity, at any level of intensity, within general
education classrooms during normal classroom time” [5]. Movement integration can take
several forms, including short breaks from instruction where the entire class is physically
active for a brief period, typically called physical-activity breaks (PA breaks), or through
physically active lessons (PA lessons), which integrate academic content with intentional
movement [6]. An example of a PA lesson in mathematics might include having students
walk in place or skip while reciting times tables [7]. The United States (US) Department of
Health and Human Services [8] finds sufficient evidence that classroom-based movement
integration is effective for increasing physical activity among children and youth, and
several recent systematic reviews document the benefits of PA breaks and PA lessons for
increasing students’ physical-activity levels [9–11]. A systematic review and meta-analysis
of 42 studies of PA lessons found significant increases in overall physical activity levels
(d = 0.32), instructional-time physical activity (d = 2.33), instructional-time educational
outcomes (d = 0.81), and overall educational outcomes (d = 0.36) [10]. A second systematic
review and meta-analysis of 22 studies of PA breaks noted that most found significant
effects for physical-activity outcomes, with a significant meta-analysis effect for increased
step counts; in addition, time on task was increased by PA breaks [9]. A third systematic
review of 18 studies also found that PA lessons and breaks increased physical-activity
outcomes [11]; in addition, the review concluded that time on task was improved after
a dose of at least 10 min of moderate-to-vigorous activity, or 5 min of vigorous activity,
suggesting that dose is important for achieving significant benefits. Recent reviews have
noted inconclusive results for the impact of PA breaks and lessons on weight or health
outcomes, as few studies have yet assessed these outcomes [9,11].
Despite the growing evidence about the benefits of PA lessons and breaks, it remains
unclear to what extent these practices occur in schools, and what factors are associated
with implementation. Periodic assessment of school environments nationwide can provide
crucial guidance about areas of progress and opportunities for improvement [1,8]. However,
in the US [12], as in many countries [13–16], national surveillance options about school
practices are relatively limited. Internationally, most surveillance projects have focused on
physical education in schools, noting the need for physical activity throughout the school
day, but not specific to PA lessons and breaks [13,14,16]. As part of Finland’s Schools on
the Move program, which includes school participation from 75% of all primary schools,
nearly half of all teachers surveyed reported the use of PA lessons, and around 60% broke
up classroom instructional time with PA breaks [15]. Nationally representative data were
collected in the US in 2014 by the Centers for Disease Control and Prevention, in which
survey respondents at 43.3% of elementary schools reported that students “participate in
regular PA breaks outside of physical education, during the school day” [17]. This does
not provide an indication of how many teachers at each school use PA breaks, but such
estimates were reported by Turner and Chaloupka [18] using a nationally representative
survey of principals at 640 public US elementary schools, also in the 2013–2014 school year.
PA lessons were reported to be adopted at 71.7% of schools, and PA breaks at 75.6% of
schools. At schools where PA breaks were reported to be adopted, principals estimated that
45.6% of teachers, on average, were using PA breaks, and most principals estimated that
students received <10 min of activity per day, on average. In other words, prior surveillance
suggests that there is reasonable school-level adoption of movement-integration practices in
US elementary schools, but within-school use of these practices was much lower, and daily
dose was typically below recommendations. Several implementation outcomes [19] are
relevant to improving the understanding of movement integration, including adoption (i.e.,
the use of an evidence-based practice), as well as organizational penetration to subsystems
(i.e., classrooms), and dose (i.e., the extent of movement-integration opportunities available
to students). While other studies have explored the extent to which teachers within a
school adopt movement integration [20–25], there is a need for estimates of organizational
penetration rates and dose in a national sample of schools.
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Furthermore, in addition to the need for national surveillance of various implementation outcomes, there is a need to explore the prevalence of factors that often support or
hinder school-level and classroom-level implementation. In a recent systematic review of
barriers and facilitators of movement integration, Michael and colleagues identified four
main barriers, including lack of time, resources, space, and administrative support [26].
These are consistent with barriers and facilitators noted in a systematic review of the determinants of implementation of broader school physical-activity policy initiatives (including
PA breaks and lessons and other practices), among which environmental context/resources
and social influences/support were key determinants [27]. The lack of resources is a common barrier to implementation of any new initiative, and movement-integration-specific
resource barriers involve lack of equipment, materials, and curricula, all of which require
funding [28,29]. Lack of administrative support hinders implementation of movementintegration practices [30–33], and an expert review of factors related to implementation of
physical-activity interventions concluded that administrative support was a key predictor
of success [34]. While administrators or organizational leaders are important, other agents
can also serve as implementation champions in schools. Much work explores the roles and
characteristics of physical-activity leaders or champions, considered by many to be crucial
for successful implementation of initiatives [35–37]. A physical-activity champion can be a
leader who trains staff on movement integration, provides encouragement, and facilitates
opportunities for staff to participate in physical activity [38]. While many interventions
to increase school-based physical activity recognize the role of champions, few nonintervention studies have assessed whether schools organically have such champions in place,
and whether having a champion is associated with differences in practices. More research
is necessary to explore the prevalence of school characteristics that may facilitate movement integration, including financial resources, administrator support, and the prevalence
of champions.
The aim of this manuscript is to present the results of a nationally representative survey of US public elementary schools, conducted to examine the prevalence of movementintegration implementation outcomes and hypothesized facilitators in 2019–2020. Outcomes were compared with estimates previously reported about US practices in 2013–2014.
In addition, variations in implementation outcomes were considered based on school
demographic characteristics and the three hypothesized implementation facilitators.
2. Materials and Methods
This study utilized cross-sectional data from a survey of elementary schools in the
US, conducted during the 2019–2020 school year. This project used the same sample frame
as a prior survey conducted by the current authors in 2013–2014 and described in detail
elsewhere [18,39]. The sample frame and analytic weights were developed by survey
sampling methodologists at the Institute for Social Research at the University of Michigan.
The sample was initially selected through stratified simple random sampling, designed
to be nationally representative of US public elementary schools (i.e., those containing a
grade 3 class). Due to differing grade-level arrangements for schools across the country
(i.e., kindergarten to grade 4; grades 1–5, etc.), those serving at least one grade 3 class
(students typically 9 years of age) were considered to be elementary schools for this study.
A two-stage selection approach was used, first developing a nationally representative
sample of districts based on state location, urbanicity, and number of students. Thereafter,
schools were selected within each district group, with the measure of size for selection
of schools based on the number of grade 3 students. Additional details are available
elsewhere [39].
2.1. Data Collection Overview
Starting with the sample of 1045 elementary schools from 2013–2014, prescreening
was conducted to verify mailing addresses and obtain e-mail addresses. Of the original
1045 schools, 1010 were determined to still be eligible (i.e., open, operating, and an elemen-
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tary school). Fielding of the survey began on 26 August 2019 with a mailed survey and
invitation letter to school principals. Respondents had the option to either fill in the paper
survey, or complete the survey electronically through Qualtrics. Reminders were delivered
by e-mail, telephone calls, and a second mailing of the survey. Recruitment closed on
28 February 2020, with responses from 559 schools (55.3% response rate). The primary
respondent of interest was the principal, but delegation was allowed to other respondents
as appropriate, including assistant principals, teachers, or others with knowledge of school
practices. Respondents were offered a $50 online gift card. The Institutional Review Board
at Boise State University approved the study protocol (101-SB19-151).
2.2. Measures
The full survey included 66 items, covering topics including: school nutrition; physical
education and physical activity; and wellness-policy implementation. Although the surveys
were pretested during initial development [39], the items used in these analyses were not
extensively validated. The current analyses used seven items from the survey.
2.2.1. Measures: Implementation Outcomes
Adoption of PA lessons was assessed with one item: “Do any classroom teachers
at your school provide active learning opportunities by incorporating physical activity
into existing lessons (e.g., having children spell words by jumping on a mat with letters,
counting while doing jumping jacks, etc.)”, with response options of “yes”, “no”, and
“don’t know”.
Adoption of PA breaks was assessed with the item: “Some classroom teachers offer
brief breaks during the school day (other than PE and recess time) for movement or brief
bursts of physical activity in the classroom (e.g., Take10!, Energizers). Do any teachers at
your school provide such activity breaks?” Response options were “yes”, “no”, and “don’t
know”. If the respondent answered in the affirmative to this item, two follow-up items
were used to assess penetration and dose.
Penetration of PA breaks was assessed with the open-ended item: “How many teachers at the school use activity breaks?” A penetration percentage was calculated by dividing
the survey respondents’ report of how many teachers use PA breaks by the number of
total full-time equivalent teachers, as reported in the school demographic files from the
Common Core of Data [40].
Dose of PA breaks was assessed with the open-ended item: “How many minutes per
week are third-grade students active in activity breaks, not including physical education
and recess?”
2.2.2. Measures: Implementation Facilitators
Three items were used to assess key school-level implementation facilitators.
Administrator support for PA breaks was addressed with the item: “Does the school
administrator/principal provide encouragement to classroom teachers to use physical
activity breaks?”, with response options of “never”, “rarely”, “sometimes”, and “often”.
Financial support for PA breaks was assessed with the item: “Is financial support (from
the district or the school) available to teachers who want to purchase curricula/resources for
physical activity in the classroom?” Response options were “yes”, “no”, and “don’t know”.
Presence of a school wellness champion was measured with an item using a definition
of a champion provided elsewhere [41,42]: “Is there one or more persons at your school who
could be considered a champion for wellness? A champion can be defined as someone who
is ‘dedicated to supporting wellness and overcoming indifference or resistance from others
. . . someone who is willing to risk informal status and reputation because they believe so
strongly in student wellness.’ ” Response options were “yes”, “no”, and “don’t know”.
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2.2.3. Measures: Contextual Covariates
The sampling frame included the National Center for Education Statistics unique
identification number for each school, which was used to merge in demographic information. Demographic characteristics were acquired from the Common Core of Data [40]
and were used for calibration of analytic weights, as sample descriptors, and as covariates in statistical models. Variables included school region, school locale, school size,
and student racial/ethnic composition and socioeconomic status. US census region was
classified based on each school’s location in a state (Northeast, Midwest, South, or West).
Locale was classified as urban, suburban, town, or rural. The total number of students
was used as an indicator of school size. For consistency with our previous analyses in
2013–2014 [18], the same coding strategy was used for demographic covariates. Size included three groups based on number of students (≤450, 451 to 621, and >621). Each
school’s student racial/ethnic composition was coded into one of four exhaustive and
exclusive categories: predominantly (≥66%) White non-Latino, majority (≥50%) Black nonLatino, majority (≥50%) Latino, and other (diverse, or majority Asian or Native American).
The percentage of students eligible for free/reduced-priced meals was used as a proxy for
socioeconomic status at the school level. Students with household incomes of up to 185%
of the US federal poverty level are eligible for free/reduced-priced meals, and the overall
percentage of eligibility is a common metric for school socioeconomic composition in the
US [43]. For consistency with our previous analyses in 2013–2014, the same strategy was
used [18], coding schools as lower socioeconomic status (>66% eligible), moderate (>33%
to ≤66% eligible), and higher (≤33% eligible).
2.3. Statistical Analysis
2.3.1. Analysis Overview
Analyses were completed using STATA 16 (StataCorp LP, College Station, TX, USA).
The svyset and svy commands were used to account for the survey design, including
clustering within district, sampling stratification, and weighting. The default method
of variance estimation (Taylor linearization) was used, and single units were treated as
certainty estimates rather than missing values; additional commands (e.g., bootstrapping,
postestimation) were not used [44]. Sampling weights were included with the original
sampling frame, developed to allow for national inferences. These weights accounted for
the probability of selection and school size (number of grade 3 students); more details are
available elsewhere [39]. Postresponse calibrations were made to the weights, to account for
propensity to respond in 2019–2020, using school demographic characteristics associated
with response status (yes/no).
2.3.2. Preliminary Analyses and Data Recoding
Data were first explored with frequencies and weighted percentages for all predictor,
contextual covariate, and outcome variables. The proportion of missing data for each
survey item and demographic characteristics was minimal, and was highest for items
assessing number of teachers using PA breaks (4.7%) and PA break minutes/dose (7.6%).
Chi-square tests compared schools that had valid data on this item (n = 449) versus those
with missing data (n = 43); no significant demographic differences were noted, therefore
listwise deletion was used for analyses. After initial examination of response patterns
showing relatively few “don’t know” responses, those responses were combined with “no”
responses (coded = 0) for adoption of PA lessons and breaks.
For penetration of PA breaks (percentage of teachers adopting breaks), the distribution
was flat and not normal (M = 0.53, SD = 0.30, kurtosis = −1.13), therefore proportions were
recoded into four groups (>0% to <25% of classrooms; ≥25% to <50%; ≥50% to <75%;
and ≥75%). Schools that reported no adoption of PA breaks were coded as 0% penetration.
Dose of PA breaks was based on reported average number of minutes of breaks per
week; the distribution was skewed and kurtotic (M = 32.21 min, SD = 29.30, skew = 3.24,
kurtosis = 19.79). This variable was converted to three categories representing low
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(≤25 min/week), medium (>25 to <50 min/week), and high (≥50 min/week) levels of
engagement. These categories correspond to an average of less than 5 min per day for the
low group, to greater than 10 min per day for the high group, and were selected based on
recommended doses of physical activity in the scientific literature, whereby at least 10 min
of movement integration per day is widely considered a meaningful dose [45–47]. Schools
that reported no adoption of PA breaks were coded as dose of zero minutes.
2.3.3. Analyses
To examine whether changes occurred in the reported prevalence of adoption of PA
breaks and lessons between 2013–2014 and 2019–2020, weighted prevalences with 95%
confidence intervals (CIs) were computed. Estimates from 2019–2020 were compared
against data gathered in 2013–2014 using the same sampling frame [39]. Nonoverlapping
CIs were assumed to indicate statistically reliable differences over time.
Four separate multivariable logistic regression models were conducted to examine
each of the movement integration outcomes. Adoption of PA lessons and PA breaks
were coded as yes/no; however, additional recoding was used for analyses predicting
penetration and dose, based on meaningful empirical cutpoints. For PA break penetration,
a logistic regression model tested penetration rates of <50% versus ≥50%. This decision
was based on prior work showing a mean of 45.6% of teachers using PA breaks [18], and
other work showing that 50% of teachers were regularly scheduling physically active
breaks in their classroom [48]. Therefore, a simple majority of teachers was considered for
penetration. For dose of PA breaks, a threshold of ≥50 min/week was compared versus
lower dose, based on 10 min per day (i.e., 50 min per week), being widely considered a
meaningful dose in the previously published literature [45–47].
For each model, all school demographic characteristics were included as contextual
covariates, and the three hypothesized implementation facilitators were entered simultaneously. A series of contrasts were used for entry of each predictor variable into the
regression model, comparing each level with the referent group for that construct (e.g.,
comparing medium-sized schools with smaller schools, and larger schools with smaller
schools). Adjusted prevalences were calculated, which indicated the percentage of schools
engaging in each practice, at each level of the predictor, while accounting for all other
variables in the model.
3. Results
3.1. School Demographic Characteristics
Responding schools represented a diverse range of demographic characteristics
(see Table 1), from across all regions of the US, and were diverse in size, locale, and student
socioeconomic and racial/ethnic composition. Among the 559 respondents, 273 (48.8%)
were principals and 286 (51.2%) were in other roles.
3.2. Survey Results
Table 2 presents descriptive statistics for implementation outcomes and facilitators.
Respondents at 77.9% of schools reported the adoption of PA lessons, while 91.2% reported
adoption of PA breaks. Only 21.5% of schools reported a dose of PA breaks of at least
50 min per week. Few respondents indicated that administrative support occurred “never”
(2.9%), so this response was combined with the “rarely” group for further analyses.
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Table 1. Demographic characteristics of 559 participating US public elementary schools.
Demographic Characteristic
School size
Small (≤450)
Medium (>450 to 621 students)
Large (>621 students)
Socioeconomic status (% students eligible for FRPL 1 )
Higher (≤33% eligible)
Middle (>33% to ≤66% eligible)
Lower (>66% eligible)
Locale
Urban
Suburban
Township
Rural
US census region
Northeast
Midwest
South
West
Race/ethnicity of enrolled students
Predominantly (≥66%) White non-Latino
students
Majority (≥50%) Black non-Latino students
Majority (≥50%) Latino students
Other majority or diverse student composition
1

N
(Unweighted)

%
(Weighted)

276
171
111

49.6
29.1
21.3

139
200
192

21.5
33.9
40.7

114
205
79
161

31.5
37.5
9.9
21.2

107
165
196
91

15.6
23.8
34.6
26.1

249

34.2

43
86
181

8.6
21.6
35.6

Note: FRPL = free/reduced-priced lunch (a proxy for financial disadvantage).

3.3. Changes in Prevalence of Reported Adoption of PA Lessons and PA Breaks
In 2019–2020, the weighted prevalence of adoption of PA lessons was 77.9% (95% CI = 73.9%
to 81.9%). This did not represent a significant change in prevalences previously reported [18] from the 2013–2014 school year (71.7%, 95% CI = 67.9% to 75.5%). Reported
adoption of PA breaks in 2019–2020 was nearly universal, with a weighted prevalence of
91.2% (95% CI = 88.4% to 94.1%), an increase of nearly 16 percentage points from 2013–2014
(75.6%, 95% CI = 71.7% to 79.4%).
3.4. Characteristics Associated with Each Outcome
Model 1 (Table 3) revealed that, in a multivariable logistic regression framework,
adoption of PA lessons varied significantly by several predictors. Adoption of PA lessons
was reported by more schools in the South (85.4% of schools) than the Northeast (71.1%,
p = 0.024); it was also reported more frequently at higher socioeconomic status schools
(87.1%) as compared to middle socioeconomic status schools (77.0%, p = 0.036) and compared to lower socioeconomic status schools (74.0%, p = 0.024). In addition, adoption of PA
lessons varied by implementation facilitators. Adoption of PA lessons was more common
where a school champion was present (82.2%) versus not present (71.8%, p = 0.014). It was
also more common in schools where administrator support happened often (84.9%) than
when support was reported to occur never or rarely (57.6%; p < 0.001). Adoption of PA
lessons was also reported more at schools that provided financial support (83.2%) than
where financial support was not provided (73.7%; p = 0.011).
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Table 2. Descriptive statistics for survey responses and key variables of interest.
Survey Variable
Use of PA lessons
Yes
No
Don’t know
Use of PA breaks
Yes
No
Don’t know
Classroom penetration of PA breaks
>0 to <25% of teachers (or not adopted at school)
≥25% to <50% of teachers
≥50% to <75% of teachers
≥75% of teachers
Dose of PA breaks per week
Lower (≤25 min or not adopted at school)
Medium (>25 to <50 min)
Higher (≥50 min)
School administrative support
Never
Rarely
Sometimes
Often
Financial support
Yes
No
Don’t know
Presence of a school wellness champion
Yes
No
Don’t know

N
(Unweighted)

%
(Weighted)

446
37
70

77.9
6.0
16.1

511
9
33

91.2
1.6
7.1

135
116
121
145

26.6
23.4
22.1
27.8

291
99
124

59.7
18.8
21.5

14
31
215
285

2.9
5.6
39.2
49.7

268
164
118

46.9
31.0
22.1

307
114
102

60.1
20.3
19.6

With regard to adoption of PA breaks (Model 2; Table 3), several school characteristics
were associated with the prevalence of this outcome, which was higher in the Midwest
(94.9%, p = 0.01) and South (93.6%, p = 0.02) compared to the Northeast (82.6%). At schools
where the administrator provided encouragement often, 97.8% had adopted PA breaks,
versus 78.2% of schools where encouragement happened never or rarely (p < 0.001).
Model 3 (Table 4) examined predictors of classroom penetration (≥50% of teachers).
The only implementation facilitator associated with this outcome was whether schools
had financial support: those with a budget for PA breaks were more likely to report a
penetration rate of at least 50%, as compared to schools that did not receive support
(58.1% versus 43.8%, p < 0.01).
Model 4 (Table 4) examined which predictors were associated with schools reporting
that a dose of ≥50 min of PA breaks were provided per week. This dose was less common
among schools in the West (adjusted prevalence = 9.9%), as compared to schools in the
Northeast (34.7%, p < 0.01). Administrative support was significantly associated with this
outcome, whereby a dose of ≥50 min of PA breaks per week was more common at schools
that received administrative support often (27.9% of schools) compared to those that never
or rarely received support (4.9%, p < 0.01). Similarly, a higher dose was reported at schools
that had financial support (27.0%) than those that did not (15.9%, p < 0.01). The presence of
a wellness champion was not significantly associated with dose.
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Table 3. Summary of results of logistic regression models to predict implementation outcomes.
Model 1
Physically Active Lessons

Model and Outcome Variable
Predictor Variables
School size (# of students)
Small (≤450)
Medium (>450 to 621)
Large (>621)
Socioeconomic status (% FRPL 1 )
Higher (≤33%)
Middle (>33% to ≤66%)
Lower (>66%)
Locale
Urban
Suburban
Township
Rural
Region
Northeast
Midwest
South
West
Student race/ethnicity
Predominantly (≥66%) White
Majority (≥50%) Black
Majority (≥50%) Latino
Other/diverse
School administrative support
Never/rarely
Sometimes
Often
Financial support
No/Don’t know
Yes
School wellness champion
No/Don’t know
Yes
Number of schools in model
1

Model 2
Physical-Activity Breaks
Adjusted
Prevalence

Adjusted
Prevalence

Odds Ratio

95% CI

0.60, 2.13
0.75, 3.21

76.1
77.9
82.2

1.00
1.09
0.59

0.43, 2.77
0.23, 1.57

92.9
93.4
89.2

1.00
0.45 *
0.37 *

0.21, 0.95
0.155, 0.88

87.1
77.0
73.9

1.00
0.68
0.73

0.19, 2.43
0.17, 3.18

93.9
91.6
92.1

1.00
0.87
1.25
0.94

0.43, 1.76
0.48, 0.26
0.42, 2.09

78.6
76.6
81.6
77.6

1.00
1.40
0.69
0.57

0.58, 3.36
0.19, 2.50
0.15, 2.19

92.5
94.4
90.0
88.4

1.00
2.07
2.65 *
0.77

0.87, 4.92
1.14, 6.13
0.34, 1.73

71.1
82.4
85.4
66.2

1.00
4.74 *
3.68 *
2.80

1.45, 15.48
1.19, 11.34
0.88, 8.85

82.6
94.9
93.6
92.0

1.00
0.75
1.63
0.84

0.26, 2.16
0.64, 4.11
0.42, 1.67

77.3
72.8
83.8
74.7

1.00
0.61
0.37
1.10

0.10, 3.71
0.09, 1.53
0.36, 3.34

93.9
90.9
86.7
94.4

1.00
2.35
4.95 ***

0.92, 5.97
2.10, 11.68

57.6
74.2
84.9

1.00
2.42
14.40 ***

0.79, 7.40
3.58, 57.88

78.2
88.9
97.8

1.00
1.93 *

1.16, 3.21

73.7
83.2

1.00
1.36

0.58, 3.18

91.4
93.3

1.00
1.98 *

1.15, 3.41

71.8
82.2

1.00
1.72

0.74, 3.99

90.1
93.7

Odds Ratio

95% CI

1.00
1.13
1.55

488

489

Note: FRPL = free/reduced-priced lunch (a proxy for financial disadvantage). * p < 0.05, *** p < 0.001.
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Table 4. Summary of results of logistic regression models to predict implementation outcomes.

Predictor Variables
School size (# of students)
Small (≤450)
Medium (>450 to 621)
Large (>621)
Socioeconomic status (% FRPL 1 )
Higher (≤33%)
Middle (>33% to ≤66%)
Lower (>66%)
Locale
Urban
Suburban
Township
Rural
Region
Northeast
Midwest
South
West
Student race/ethnicity
Predominantly (≥66%) White
Majority (≥50%) Black
Majority (≥50%) Latino
Other/diverse
School administrative support
Never/Rarely
Sometimes
Often
Financial support
No/Don’t know
Yes
School wellness champion
No/Don’t know
Yes
Number of schools in model
1

Model 4
PA Breaks
Dose ≥ 50 min/Week

Model 3
PA Breaks
Penetration Rate ≥ 50%

Model and Outcome Variable

Adjusted
Prevalence

Adjusted
Prevalence

Odds Ratio

95% CI

0.90, 2.47
0.45, 1.55

49.0
57.8
45.1

1.00
0.65
0.95

0.36, 1.20
0.42, 2.12

23.2
17.2
22.4

1.00
1.02
0.86

0.60, 1.78
0.46, 1.61

51.9
52.5
48.5

1.00
0.81
0.45

0.40, 1.63
0.18, 1.14

27.5
24.0
16.0

1.00
1.19
0.64
0.71

0.70, 2.01
0.30, 1.35
0.38, 1.35

51.9
55.6
42.0
44.5

1.00
1.48
1.49
1.36

0.65, 3.36
0.52, 4.28
0.55, 3.40

17.8
23.3
23.4
22.1

1.00
1.10
0.75
1.01

0.53, 2.27
0.38, 1.46
0.52, 1.98

52.4
54.5
46.0
52.7

1.00
0.68
0.45
0.18 **

0.29, 1.57
0.19, 1.07
0.06, 0.56

34.7
27.4
20.6
9.9

1.00
0.78
0.41 *
0.64

0.31, 1.99
0.18, 0.95
0.36, 1.16

58.9
53.4
39.4
49.2

1.00
3.04
2.95
1.51

0.97, 9.56
0.90, 9.72
0.72, 3.16

15.8
32.1
31.6
21.0

1.00
1.56
3.26

0.54, 4.49
1.16, 9.13

33.1
42.8
59.6

1.00
3.47
8.55 **

0.80, 15.13
2.05, 35.61

4.9
14.5
27.9

1.00
1.89 **

1.19, 2.99

43.8
58.1

1.00
2.13 **

1.25, 3.62

15.9
27.0

1.00
1.32

0.85, 2.03

47.0
53.0

1.00
0.94

0.53, 1.68

21.8
21.0

Odds Ratio

95% CI

1.00
1.49
0.84

465

425

Note: FRPL = free/reduced-priced lunch (a proxy for financial disadvantage). * p < 0.05, ** p < 0.01.

4. Discussion
This study provides nationally representative estimates of movement integration
adoption, penetration, and dose in US elementary schools in 2019–2020. A key finding was
that adoption of PA breaks was nearly universally reported, with a weighted prevalence
of 91.5%. This was a significant increase of nearly 16 percentage points from the estimate
of 75.6% found in 2013–2014 [18]. The demographic characteristics of this survey sample
were similar to those in the dataset for the prior report, and both were obtained using the
same sampling frame [18], so the comparison suggests that there may have been a reliable
increase in prevalence of PA breaks across the US over the past seven years.
Although there is more evidence about the educational benefits of PA lessons—that
is, the intentional combination of movement with academic lessons—particularly for
mathematics outcomes [49], adoption of PA lessons was reported less frequently than PA
breaks. In 2019–2020, the weighted prevalence of PA lessons was 77.9%, occurring in about
3 in 4 US elementary schools, and not appearing to significantly change from 71.7% in the
2013–2014 school year. A distinguishing characteristic between PA breaks and lessons is
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the planning necessary to integrate activity into an academic lesson. Time for planning has
been identified by teachers as a persistent barrier to movement integration, along with a
lack of financial resources to purchase curricular resources [26], which may explain the
lack of significant increases over time in reported adoption of PA lessons. However, given
recent experimental results demonstrating that, in a head-to-head comparison trial, PA
lessons improved mathematics outcomes more than PA breaks or a no-activity control
condition [49], it is important to understand more about barriers to the use of lessons that
integrate activity with academic content, and to focus efforts on improving implementation
of PA lessons. Both PA lessons and PA breaks appear to significantly increase students’
physical-activity levels [11], so more work is needed to explore mechanisms through which
differential impacts on education outcomes might occur.
Another goal of the current work was to examine whether demographic disparities
that had been noted among elementary schools in 2013–2014 were still evident in 2019–2020.
In 2013–2014, adoption of PA lessons was reported less commonly in schools serving
predominantly Latino students, as compared to schools serving predominantly white
students [18]. Furthermore, adoption of PA breaks was reported less commonly in schools
in higher-poverty communities, compared to the lowest-poverty schools [18]. The current
data show few demographic disparities in implementation outcomes in 2019–2020, as
reported adoption of PA lessons or PA breaks did not vary at all by school racial/ethnic
composition; however, there was still a disparity in adoption of PA lessons based on
school socioeconomic characteristics, whereby they were less prevalent at the highestpoverty schools (73.9%) and medium-poverty schools (77.0%), as compared to schools
with the lowest poverty levels (87.1%). This is perhaps not surprising, given the many
challenges faced by schools that serve students from higher-poverty communities, where
many risk factors are present, and school budgets must be allocated to the most pressing
needs. Nevertheless, this is an important area for future work, as addressing movement
integration implementation among low-resource schools will be crucial for improving
health equity at a population level [50].
While the reported adoption of PA breaks in schools across the US increased over time,
this metric says little about the frequency or duration of their use, nor penetration, in terms
of the percentage of classrooms in which PA breaks are estimated to be regularly used.
Classroom penetration of ≥50% of teachers was modest, occurring at 49.9% of schools
in 2019–2020. Dose was also modest, with 40.3% of schools reporting that teachers used
PA breaks for, on average, at least 25 min per week, and 21.5% of schools reporting that
teachers used PA breaks for at least 50 min per week. Importantly, despite the substantial
increase in the prevalence of reported adoption of PA breaks at the school level, there is
still much room for growth in classroom-level penetration, as these estimates show that
for half of elementary schools, it is still not the norm for teachers to use PA breaks. In
addition, a racial/ethnic disparity was noted in penetration, with schools serving majority
Latino students being less likely to report penetration rates of ≥50% of classrooms. This
illuminates an important focus for future efforts to improve equitable opportunities for all
students, by considering which implementation support strategies may improve adoption
at the classroom/teacher level. For example, more work is needed to explore factors associated with the adoption of movement-integration practices by teachers, with a specific focus
on teachers at schools serving high proportions of students of color or those living with
household poverty. It is likely that these teachers face many competing demands [33,50],
but it also remains important to identify strategies to improve the implementation of healthand academic-promoting practices at these schools.
School-level reports of adoption of PA breaks and lessons were both significantly
higher at schools where administrative encouragement occurred more frequently. Notably,
in the case of adoption of PA breaks, which was reported by a majority of schools, the
potential to reach almost full adoption appears possible (97.8%) with the presence of a leader
who supports its use. While the penetration of PA breaks was not significantly associated
with leadership support, higher dose was estimated at schools where administrators often
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provided encouragement. The association between leadership from school administrators
and these outcomes is consistent with results of a systematic review by Michael and
colleagues [26], which found that effective leadership was one of the crucial institutionallevel facilitators of successful implementation of movement-integration practices. We also
found that financial support was associated with more adoption of PA lessons; however,
adoption of PA breaks did not differ, but that may be because of a ceiling effect where
adoption was nearly universal. Interestingly, financial support was associated with two of
the more-novel implementation outcomes explored in these analyses, both classroom-level
penetration and dose. These results highlight the importance of having tangible resources
available to support the implementation of PA breaks and lessons by teachers who wish
to do so. Some curricula such as Energizers [51] are freely available, and the US Centers
for Disease Control and Prevention has a free implementation support guide [6]. Online
services such as GoNoodle (www.gonoodle.com, accessed on 22 April 2021) offer free
access to many resources, with upgrades via fee-based subscription. District and school
administrators can support movement integration by providing relatively modest amounts
of funding to facilitate access to curricula and other resources.
Reported adoption of PA lessons was higher at schools with a wellness champion
(82.2%) than those without (71.8%), but champions were not associated with PA break
adoption, penetration, or dose. Previous and ongoing intervention trials have explored
whether empowering champions can improve physical-activity practices in schools [52,53],
however, the current work is unique in examining whether champions already exist in
US elementary schools. Nearly half of respondents (56.9%) noted that such a champion
is present at their school; while this is encouraging, there remains much room for improvement. It is also important to note that the survey item asked broadly about wellness
champions, some of whom may instead focus on nutrition or other aspects of wellness not
specifically including physical activity, thus we believe there is even more need for broadly
empowering physical activity champions at schools.
As with any study, these results are subject to several limitations. Social desirability is
always a concern with surveys, and respondents may also have had inaccurate or incomplete knowledge of the practices at their school. While the survey items used in this study
have face validity, the lack of formal development and testing of validity of survey-reported
items is a limitation. In this study, as with others, adoption at a school level could reflect
that as few as one teacher in the entire school is a regular user of PA breaks or lessons; therefore, this study also explored additional implementation outcomes, specifically considering
penetration to the classroom level and dose of PA. However, it is unclear to what extent
school-level respondents are able to provide valid or reliable estimates of in-classroom
practices, which particularly impacts our estimates of penetration and dose. The school
principal was the intended recipient of our survey, and about half of respondents were
principals (48.8%). Principals are typically aware of their teachers’ instructional practices,
thus it is likely that the principal could estimate which teachers used movement integration,
so estimates of penetration may be reasonable. However, it is likely to be more difficult
for principals or other respondents to accurately estimate dose (minutes of PA breaks). In
addition, respondents were asked to report on principal encouragement, and where the
respondent was the principal, this construct may have been impacted by social desirability,
with principals over-reporting support, or inaccurately estimating how much support is
perceived by classroom teachers. Exploring teacher perspectives on movement integration
is necessary to better understand how implementer characteristics (e.g., knowledge, skill,
confidence, attitudes) are associated with classroom-level adoption/penetration, fidelity,
dose, and other implementation outcomes. Other studies have used teacher self-reports
to explore adoption, fidelity, dose, and other outcomes, with prior approaches including
surveys [32,54] and daily or weekly tracking logs [33,49,55]; both approaches would allow
for more detailed and reliable classroom-level outcomes than estimation by a school-level
reporter. Observational studies would reduce some of the response biases associated with
survey self-reporting or tracking logs, but are logistically and financially burdensome and
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not feasible for national surveillance purposes. The statistical approach is also subject to
several limitations, primarily due to the collapsing of penetration and dose into two groups
due to the distribution of these variables; although this allowed for comparison of the
prevalence of a “higher” penetration rate (relative to a lower group), and a “higher” dose
of PA breaks, other cutpoints could have been used. We established categories based on
meaningful criteria in the literature, but we acknowledge that dichotomizing can obscure
important information and is not ideal, and that other coding schemes may be preferable.
Lastly, this study only explored cross-sectional associations between a few hypothesized implementation facilitators and movement-integration outcomes; there are likely many other
important determinants of implementation outcomes that should be explored. Causality
cannot be assessed cross-sectionally, and because this was not an intervention trial, it
is unclear whether changes in facilitators may change implementation outcomes. Randomized controlled trials are needed to examine the effectiveness of strategies to modify
implementation facilitators such as financial and administrative support.
5. Conclusions
Evidence continues to accumulate about the value of providing multiple opportunities
for students to engage in physical activity during the school day, as part of a comprehensive school approach [4,56]. In this large, nationally representative sample of US public
elementary schools, we found nearly universal adoption of PA breaks, but room for improvement in PA lessons, as well as penetration and dose of PA breaks at the classroom
level. School-level facilitating factors (administrator support, financial resources, and the
presence of school champions) help to explain variations in implementation outcomes.
Administrators play a crucial role in supporting teachers’ use of these practices within the
classroom, including provision of financial resources, encouragement, and empowering
champions who advocate for movement integration. Little research has studied the perceptions of school administrators about movement integration, representing an important
area for additional work. Effective school leadership to facilitate teachers’ implementation
of movement-integration practices has the potential to positively impact physical activity,
behavior, and academic outcomes for children at a population level.
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